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Abstract
The dedicated all-cargo aircraft market is vital to the global economy. Freighter aircraft now carry around 56
per cent of world air cargo traffic. Using an in-depth case study research design, this study examined the
Qantas Freight Boeing B747-400 and B767-300 freighter aircraft route network design during the 2017/2018
Northern Winter Flight schedule period, which was in effect from the 29th October 2017 to March 24th, 2018. The
qualitative data were examined by document analysis. The study found that Qantas Freight deploy their leased
B747-400 freighter aircraft on a route network that originates in Sydney and incorporates key markets in Thailand
and China with major markets in the United States. The Boeing B767-300 freighter aircraft operated 5 services
per week on a Sydney/Auckland/Christchurch/Sydney routing as a well as a weekly Sydney/Hong Kong/Sydney
service. The Boeing B747-400 freighter services could generate 114,755,020 available freight tonne kilometres
(AFTKs) over the schedule period. The Boeing B767-300 freighter aircraft could generate 46,974,1440 AFTKs.
The Qantas Freight route network and freighter fleet is underpinned by Australia’s liberalized freighter aircraft
policy, the “Open Skies” agreement between Australia and China – which permits the onward carriage of cargo
traffic across the trans-Pacific – and the liberalized “open skies” agreement with New Zealand.
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1. Introduction
The air transportation of goods/freight for commercial pur-
poses plays a significant role in the global economy. Air
freight is defined as “anything carried in an aircraft except
for mail or luggage carried under a passenger ticket and bag-
gage check but including baggage shipped under an airway
bill or shipment record”. [1] Passenger baggage is associ-
ated with the carriage of passengers and is included as part of
the individual passenger’s air fare. [2] Passenger baggage is
therefore not a part of the air cargo service. In the world air
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freight industry, air freight capacity is provided by combina-
tion passenger airlines, that is, airlines that carry passengers
on the main deck and air cargo in their passenger aircraft lower
lobe belly-holds and by dedicated all-cargo carriers as well
as the integrators, for example, FedEx and United Parcel Ser-
vice (UPS). [3] All-cargo services are operated by dedicated
freighter aircraft with all the available capacity dedicated to
air cargo transportation. The dedicated all-cargo market is
vital to the aviation industry, and to the global economy. [4] A
freighter aircraft is an aircraft that has been expressly designed
or which has been converted to transport air cargo, express,
and so forth, rather than passengers. [5] Boeing [6] estimates
that currently around 56 per cent of global air cargo revenue
ton kilometres (RTKs) is carried in dedicated freighter aircraft,
and forecasts that this volume of traffic will more than double
in the next 20 years.
In 1949-50, there was only a very small amount of Aus-
tralia’s international trade that was transported by the inter-
national air freight mode. During this infancy period of Aus-
tralia’s air freight industry, four airlines, British Common-
wealth Airlines, Qantas Empire Airways Ltd, British Over-
seas Airways Corporation, and Tasman Empire Airways trans-
ported Australia’s international air freight. The primary air
freight destinations were in the South Pacific Islands, Hong
Kong, London, Tokyo and Vancouver. [7] From these very
humble beginnings, Australia’s international air freight mode
has now developed into an integral part of Australia’s econ-
omy. Since the early 1990s, the Australian Government has
increasingly embraced a more liberalized international air
freight policy that has aimed to encourage the development
of air freight as a market in its right and to ensure that air
freight capacity is available to satisfy the opportunities for
Australian firms in international markets. This policy was
reaffirmed in the Australian Government’s 2009 White Paper
– Flight Path to the Future. [8] This liberalized air services
policy has provided Qantas Freight, the air freight division
of Qantas Airways, Australia’s major flag carrier, with the
opportunity to operate dedicated freighter services to key air
freight markets using a fleet of two Boeing B747-400F and
one Boeing B767-300F freighter aircraft.
The aim of this paper is to examine the Qantas Freight
freighter aircraft route network architecture and to quantify the
total available freight tonne kilometres (AFTKs) that these ser-
vices produced during the 2017/2018 Northern Winter flight
schedule period. The Northern Winter flight schedule period
commenced on the 29th October 2017 and concluded on the
24th March 2018. A second aim is to quantify the flight stage
lengths of the freighter services operated by Qantas Freight
during the flight schedule period. A further aim is to examine
the regulatory framework that underpins the ability of Qantas
Freight to operate its desired Boeing B747-400 and Boeing
B767-300 freighter aircraft services. A final aim of the paper
is to examine the difference in the Qantas international pas-
senger route network vis-a`-vis the Qantas Freight freighter
route networks.
The remainder of the paper is organized as follows. Sec-
tion 2 sets the contextual setting of the study and presents
a review of the extant literature on the research topic. The
role of freighter aircraft in airline networks, the international
aviation regulatory framework and the key operational charac-
teristics of the Boeing B747-400F and the Boeing B767-300F
are examined in this section. Section 3 describes the research
method that underpinned the study. The case study is pre-
sented in Section 4. Section 5 presents the study’s findings
and conclusions.
2. Background
2.1 Air freight market liberalization
Air transport has had a long history of economic regulation.
[9] Much of the recent focus in the global air transport industry
has been on the liberalization of the passenger market, but the
regulatory structure has also been applied to air freight activi-
ties. [10, 11] This is especially so in the case of combination
carriers’ belly-hold operations. The arrangement, in which
passengers are carried on the aircraft’s main deck, and cargo
is carried below in the lower lobe “belly-hold” compartments,
is referred to as a combination aircraft. [2]
International air transport operates within the framework
of the 1944 Chicago Convention on International Civil Avi-
ation and has been traditionally administered by a complex
network of multilateral government air services agreements
(ASA’s) and International Air Transport Association (IATA)
rules. The 1919 Paris Convention on the Regulation of Air
Navigation established each state’s complete and exclusive
sovereignty over the airspace above its territory. [14, 15]
The 1944 Chicago Convention on International Civil Aviation
later reinforced this framework through codifying the rights
and responsibilities of air service providers into a set of rules
known as the Freedoms of the Air (Table 1) [16]. The 1944
Chicago Convention established multilateral agreements in
some areas, mainly concerning an airline’s right to overfly and
make technical stops in a foreign country, but not in areas of
commercial rights. Commercial air rights were left to bilateral
air services agreements to be negotiated between individual
countries. [17]
Following the 1946 Bermuda Agreement – between the
United Kingdom and the United States – the Freedoms of the
Air were operationalized globally in multiple reciprocal bi-
lateral air services agreements between states (and supported
by detailed Memoranda of Understanding). [16] In 1946, the
very first bilateral air services agreement was signed between
the United States and the United Kingdom and is known as
Bermuda 1. The Bermuda 1 agreement set strict limitations
regarding (1) ex post facto capacity, (2) designation of airlines,
(3) air traffic rights in terms of which routes are to be served
by the designated airlines, and (4) double approval of tariffs
by both Governments. [18]
It is important to note that the International Civil Aviation
Organization (ICAO) refers to all freedoms beyond the Fifth
Freedom as “so-called” freedoms. The reason being that only
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Table 1. The freedoms of the air [12, 13]
Freedom Definition
1st The right of the airline of State A to fly across the territory of State B without landing
2nd The right of the airline of State A to land in the territory of State B for non-traffic
purposes (that is, a technical stop)
3rd The right of the airline of State A to put down passengers or freight originating in its
home territory in the territory of State B
4th The right of the airline of State A to take on, in the territory of State B, passengers or
freight destined for State A
5th The right of the airline of State A to operate beyond State B and to take on and put
down passengers, cargo and mail travelling between State B and State C (that is,
carriage of third country traffic, not originating or terminating in the home country of
the airline
6th The ability of the airline of State A to carry traffic between State B and State C via
its home territory with nor requirement to include on such operation any point in the
territory of the recipient State
7th The right of airline of State A to transport traffic between State B and State C, with
no requirement to operate via a point in its home territory (that is, the service need
not connect to or be an extension of any service to/from the home State of the airline
8th The right of the airline of State A to transport local domestic (often referred to as
cabotage) traffic between two points in the territory of State B, on a service which
originates or terminates in State A
9th The right or privilege of transporting cabotage traffic of the granting State on a service
performed entirely within the territory of the granting State
the first five freedoms have been officially recognized by way
of international treaties arising from the Convention. [19]
Bilateral air services agreements (ASAs) are negotiated on
the principle of reciprocity, and equal and fair exchange of air
services traffic rights between countries very different in size
and with airlines of varying sizes. Scheduled airline services
and capacity between nations is therefore determined through
a legal framework of bilateral negotiations of ASA’s. [20]
Bilateral ASA’s vary in form, but in general, these agreements
establish a country’s market access (entitlement of capacity),
airline designation, capacity (the level of flight frequencies,
the authorized routings, and whether dedicated freight services
would be permitted). These agreements can also determine
tariffs, the types of aircraft that can be used, and what airports
can be utilized by airlines for their services. [21] Bilateral
air services agreements normally cover the carriage of both
passengers and air freight by air, including both passenger
and all-cargo flights. [11]
A critical issue arises once an air services agreement is
agreed between two states: the designation of airlines. In
addition to the nationality clause that defines the qualitative
criteria an airline must fulfill to be designated, every ASA also
generally contains a quantitative regulation on the total num-
ber of airlines that a country can designate. A country may
be permitted to nominate just one airline (single designation)
or several airlines (multiple designation). [12] For example,
Australia has moved to a multiple designation policy. [22, 23]
Air traffic rights for the transportation of air freight and
postal mail can be exercised both on passenger and all-cargo
(freighter) flights. Those related to passenger services, which
also carry air freight in the aircraft’s lower deck belly holds,
are dependent upon the carriage of passengers and the negoti-
ations between the two governments is principally concerned
with factors that are governed by the passenger market. [11]
These air services agreements have been liberalized over the
past 2 to 3 decades, particularly with the regard to the desig-
nation of the national carrier permitted to provide services,
ranging from single to multiple airline designation. [11, 24]
The number of third and fourth freedom routes has also
been liberalized, with the addition of some fifth freedom rights.
Some airlines have also been able to expand their hub oper-
ations and the volume of traffic carried by combining two
sets of third/fourth freedoms to carry sixth freedom traffic.
Examples of this include Singapore Airlines, Etihad Airways
and Emirates. Operating wide-body passenger aircraft they
have been able to carry substantial amounts of air freight on
these routes, primarily from Australasia to Europe. [11]
Air freight traffic rights are typically granted under the
same Air Services Agreement (ASA) as passengers, and
hence, have benefited from the gradual liberalization of air
rights that was evident for passengers. [11]. Furthermore,
in recent years, all-cargo services traffic rights have become
increasingly liberalized. An intermediate traffic stop provides
the airline with the possibility of earning additional revenue,
which may often be the difference between the profit and loss
on the overall freighter flight operation. [25] These agree-
ments are often more liberal than their passenger counterparts,
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as they provide less of a threat to national or flag carriers that
are reliant upon passengers. [11]
2.2 Features of air freight services
The primary reason for liberalizing air freight services is that
air freight has features that are quite distinct from air pas-
senger services. Human air travelers prefer flying directly to
their destination whenever possible. [26] Should a transfer be
required, then passengers prefer the shortest possible waiting
time at the hub airport. Passengers also prefer a comfort-
able and attractive airport environment to make their travel
experience as productive and enjoyable as possible. [27] Air
freight, being inanimate, have no such feelings and air freight
shippers often have little preference regarding the routes that
their consignment travels provided time windows are satisfied.
Indeed, whether the consignment travels direct, or is routed
through one or more hub airports, is of lesser consequence
than for passengers. Nonetheless, the transportation of air
freight is sensitive to other factors, such as whether a change
of aircraft is required, whether aircraft containers or pallets
are required to be broken down and rebuilt, and the cost of
transshipment handling. [26]
In addition, patterns of international air freight traffic are
clearly different from those of passenger transport. In general,
passengers tend to travel to their destination, then return to
their point of origin, thereby providing passenger airlines
roughly even per-seat load factors across their network system.
[25]
However, the air freight mode is an important part of
the world merchandise trade regime [28], and so is highly
directional. World air cargo traffic is concentrated on several
key trade flows between regional centres of production and
consumption. This concentration is especially pronounced in
air freight than for airline passenger flows which are more
diffuse in nature. [29] The most significant international air
freight flows are in the northern hemisphere between North
America, Europe, and Asia. The United States, the world’s
largest economy, has a large air cargo (both domestic and
international markets) with trade to Asia, Europe and South
America. In the Asia/Pacific region, the major markets are
China (including Hong Kong), Japan, Korea, Singapore and
Taiwan. Air-freighted exports from Asia comprise consumer
electronic items, textiles and clothing that are destined to key
“western” markets. [30]
Unlike passengers, air freight is normally just one-way
[31]. This results in geographically unbalanced transporta-
tion patterns in terms of the structure and volume of the air
freight shipped. [32] In addition, air freight flows are “unidi-
rectional” in nature. [33, 34] This is because air freight tends
to move from manufacturing to distribution centres or from
production to the point of consumption. [27, 35] Moreover,
in international import/export trade, in terms of air freight
consignments shipped between two countries, the trade vol-
ume can vary substantially so that one of the destinations is
more in demand than the other.[36] Thus, considerable im-
balances in air freight flows on routes can occur, which rigid
ASAs may be ill-equipped to deal with.[37] On major world
air freight routes, it is quite common to find that the volumes
of traffic shipped in the densest direction is almost double
the volume of the return direction [24]. This is because the
inbound/outbound imbalance is essentially influenced by im-
port/export trade imbalances between countries/regions. [26]
Whilst combination airlines flights are confined to the
requirements of passengers, freighters are routed and sched-
uled based on shipper requirements. [38, 39] Therefore, all-
freight carriers sometimes design their route networks with
“big-circle” or convoluted routes, whilst passenger airlines
typically operate east to west or north and south along the
same linear route linking two cities. [26] However, the ‘di-
rectionality problem’ in air freight flows can often make it
difficult for freighter operators to fill their aircraft profitably
across their international route networks. The opportunity to
make an intermediate stop in a freighter network opens the
possibility for the airline of earning additional revenue, which
may often mean the difference between profit and loss on the
overall routing. Hence, freighter aircraft operators require the
aircraft routing and load-building flexibility provided by fifth,
sixth and seventh-freedom rights in air services agreements
(ASAs) [25].
2.3 Combination airline passenger and freighter air-
line aircraft route networks
Line-haul operators transport air cargo on an airport-to-airport
basis and typically rely on international air freight forwarders
to deal directly with shippers. Line haul operators embody
both scheduled and unscheduled all-cargo undertakings trans-
porting only cargo in dedicated freighter aircraft for example,
dedicated all-cargo airlines provide relatively high reliability
and have the capability to move large volumes of air cargoes
over long distances. For the combination airlines, air cargo op-
erations are primarily long-haul, with large volumes of cargo
being interlined onto shorter haul feeder services. [40] Some
combination airlines operate freighter aircraft as well their
passenger services. [39, 41, 42]
Although not quite half of the world air cargo is still
carried in the belly holds of passenger aircraft there are some
inherent limitations with belly-hold air freight. [11, 43] On
passenger flights, passengers and their baggage have a higher
boarding priority than air freight [44]. If unfavorable wind
conditions on a long-haul flight necessitate a reduction in the
available payload, air freight is likely to bear the brunt of that
payload reduction. Offloading of cargo is a major complaint
of major shippers because it causes considerable problems
with their supply chains. [43]
Furthermore, airline passenger services are timed for the
convenience of passengers. For air cargo shippers, flights
departing in the late evening and night tend to be the most
compatible with their daily production schedules. [43] Ac-
cordingly, most all-cargo airlines schedule their services to
operate to and from their hubs overnight to meet shippers’
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requirements for overnight deliveries. [45] As shippers’ ex-
pectations regarding the speed, reliability and timeliness of
air transport has grown, so too has the attraction for the opera-
tions of dedicated freighter aircraft. The larger capacities of
dedicated freighter aircraft are also an increasingly important
advantage as major companies seek to ship large consign-
ments, often at short notice. [43]
As freighter fleets have expanded, the ability of airlines
to schedule higher frequencies services has further strength-
ened the attraction for freighter operations. Higher freighter
frequencies are critical as they permit manufacturers to more
tightly time larger consignments to fit in neatly meshed pro-
duction networks. [43]
Airlines operating freighter aircraft often confront schedul-
ing difficulties due to the directional imbalance in air cargo
flows. Dedicated freighter aircraft may be fully laden when
travelling eastbound from Asia to the United States, or west-
bound to Europe, but then fly back to Asia with much smaller
cargo loads. Consequently, due to these demand/supply im-
balances, airlines are required to construct special routing
freighter aircraft patterns – for instance, clockwise circular
routes around the Pacific or intensive hub-and-spoke opera-
tions. [26]
Inter-continental freighter routes are designed to link up
the major centres of world trade. Such networks consist of
long-haul flights to and from the airlines major hub airport,
where long-haul shipments are often broken down and up-
lifted on subsequent flights to their final destinations. The
major types of freighter aircraft operated on long-haul inter-
continental routes are the Boeing B777-200LRF, B747-400F
B747-8F and MD11 aircraft. Regional freighter routes are
designed to link up the airline’s major hub airport with im-
portant centres of regional trade. Air cargo is sourced from
these markets and transported back to the airline’s hub airport
for loading onto to the airline’s long-haul inter-continental
services. [46]
3. Research Method
3.1 Research Approach
A qualitative research approach was used in this study. The
study of the role of freighter aircraft in a full-service network
carrier’s (FSNC) air freight operations is still an emergent area
of study. Thus, the most appropriate research method for such
an emerging area is a qualitative method. [47] A case study
approach was used in this study as this allows for the explo-
ration of complex phenomena. [48, 49] Furthermore, a case
study permits researchers to expand and build theories rather
than perform statistical analysis to test a certain hypothesis.
[50]
3.2 Document Collection
Qualitative data was also gathered from Qantas Airways, Qan-
tas Freight and relevant Government web sites, air transport
and airport industry-related magazines, and press articles.
An exhaustive source of the air transport and cargo industry-
related magazines – Air Transport World, Air Cargo World,
Airline Business, Flight International, and Journal of Com-
merce was also conducted. These industry publications were
accessed in the Proquest ABI/INFORM and EBSCO Infor-
mation Sources databases. Table 2 shows the publications
used in the study and the time-period for which the key word
search was conducted. A search of the SCOPUS and Google
Scholar databases was also undertaken. The key words used in
the database searches were “Qantas Freight”, “Qantas Freight
freighter services”, “Australia/China air services agreement”,
“Australia/New Zealand air services agreement”. The website
for Payload Asia, another key air freight industry publication,
was also used in the study.
The study therefore used secondary data analysis to in-
vestigate the research problem. The three principles of data
collection suggested by Yin [49] were followed in this study.
These included the use of multiple sources of case evidence,
the creation of a database on the subject, and the establishment
of a chain of evidence.
3.3 Document Analysis
The empirical data collected for the case studies was examined
using document analysis. Document analysis is often used
in case studies and focuses on the information and data from
formal documents and company records. [51, 52] According
to Beaudry and Miller [53], qualitative document analysis
“describes and interprets written materials that are produced
by actors and are not solicited by the researcher”. The doc-
uments collected for the study were examined according to
four criteria: authenticity, credibility, representativeness and
meaning. [54, 55, 56]
Prior to undertaking the formal analysis of the documents
gathered in the study, the context in which the documents
were created was determined and the authenticity of the docu-
ments was assessed. [57] Authenticity involves an assessment
of the collected documents for their soundness and authorship.
Scott and Marshall [55] note that ‘soundness refers to whether
the document is complete and whether it is an original and
sound copy. Authorship relates to such issues as collective
or institutional authorship. As previously noted, in this study
the primary source of the case study documents was from the
Qantas Freight 2017/2018 Northern Winter Flight Schedule,
Qantas Airways and Qantas Freight websites, Qantas Airways
press releases, and case study-related articles from the leading
air transport and air cargo industry-related publications. Also,
as previously noted, these publications included Air Cargo
World, Air Transport World, Airline Business, Flight Interna-
tional, and Journal of Commerce. The documents gathered
in the study were available in the public domain or from the
Proquest/ABI Inform and EBSCO Host databases.
Authenticity addresses whether the document is original,
are not of questionable origin, and that they have not been
subsequently altered in any way. If a document has been
found to be transformed, through textual editing, marginalia,
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Table 2. Publication, time-period, and database sources used in the study
Publication Time Period Database
Air Cargo World 2004-2018 EBSCO Host
Air Transport World 2004-2018 Proquest ABI/INFORM
Airline Business 2004-2018 Proquest ABI/INFORM
Flight International 2004-2018 Proquest ABI/INFORM
Journal of Commerce 2004-2018 Proquest ABI/INFORM
or any other means, then the researcher is required to clearly
identify those alterations. Once it has been determined by the
researcher that the document is “genuine and of unquestion-
able origin,” then the material can be considered “valid” as an
artefact. [58] The documents gathered for the present study
were all found to be genuine and there was no evidence of any
changes being made to documents that were collected for the
study.
Whilst any form of qualitative data may be original and
genuine, that is, authentic, it is possible that the content may
still be distorted in some manner. Thus, a second criterion
in appraising materials is determining their credibility and
identifying whether the document’s information is both honest
and accurate. [58] Hence, credibility refers to the extent to
which a document is sincere and not distorted and is free from
error and evasion. In assessing this criterion, it is necessary
for the researcher to determine whether the document can be
regarded as a credible, worthwhile piece of evidence and, also
in some instances, whether it is accurate. [59] The documents
gathered for the present study were all found to be free of error.
The accuracy of all the gathered documents were checked to
ensure that they were credible pieces of evidence, and thus,
could be used in the study.
A third criterion, representativeness, refers to the “gen-
eral problem of assessing the typicality or otherwise of the
evidence” [59] collected for the study. A document’s represen-
tativeness may become distorted over time. This is because
with the passing of time the survival rate of certain materials
becomes greater as the items may have been viewed as less
valuable. Accordingly, the document(s) may have been stored
away, rarely viewed following their point of origination, and
hence, preserved. Furthermore, some important documents
do not survive because their great significance caused them
to become well used and worn. Consequently, they may be
discarded while on the other hand less important documents
survive because they attract so little use. [58] In this study, the
Qantas Freight Northern Winter 2017/2018 flight schedule,
Qantas Airways press releases and annual reports were avail-
able in the public domain. The news-items on Qantas Freight
were stored in the Proquest ABI/INFORM or EBSCOhost
databases, thus, the documents had been preserved. Conse-
quently, the issue of a document being well used and worn
did not arise in this study.
A final criterion—meaning—refers to the degree to which
the evidence is clear and comprehensible to the researcher(s)
[58, 59] and concerns the assessment of the actual documents
gathered for the study. [59] The fourth criterion, meaning, is
a most important matter and occurs at two levels. The first is
the literal understanding of a document, by which is meant its
physical readability, the language used and whether it can be
read, as well as the date of the document. [59, 60]
The study’s qualitative document analysis process was
undertaken in six phases as presented in Table 3.
The documents gathered for the study covered the period
2004 to 2018, that is, the documents covered the period from
the inception of the dedicated international freighter opera-
tions by Qantas Freight through to the present time of the
study.
All the gathered documents were downloaded into a case
study database. [49, 62] The documents collected for the
study were all in English. Each document was carefully read
and key themes, such as, “Qantas Freight”, “Qantas freighter
aircraft”, “Qantas freighter services”, “Australia/China air ser-
vices agreement”, “Australia/New Zealand air services agree-
ment”, and “airline freighter route network” were coded and
recorded. This study followed the recommendation of van
Schoor [63], to “avoid bias, documents of different sources
were analyzed”. Triangulation is used to add discipline to
a study in both qualitative and quantitative research. One
of the principal reasons for triangulation is the recognition
that bias can be introduced if only one way of obtaining and
interpreting data is used in the study. Triangulation is also
used in qualitative research as a procedure to ensure stronger
accuracy, employ cross-referencing, or demonstrate the veri-
fication of the data. This study used data triangulation with
the documents being collected from various sources. This
approach helped verify the themes that were detected in the
documents gathered in the study. [62, 64]
4. Results
4.1 A Brief Overview of Qantas Freight
Qantas Freight is Australia’s largest air freight services provider.
Qantas Freight, the air freight division of Qantas Airways,
markets the available freight capacity on Qantas and Jetstar
Airways passenger aircraft. It also operates a fleet of 14
dedicated freighters. These aircraft are used to supplement
the Qantas and Jetstar Airways belly-hold capacity on key
domestic and international routes. [65]
In addition to being Australia’s major air freight carrier,
Qantas Freight is also Australia’s largest airfreight cargo ter-
minal operator. Qantas Freight operates a network of 22 air
cargo terminals. These air cargo terminals provide ground
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Table 3. The study’s document analysis process [61]
Phase of the Study Activity/Task Undertaken
Phase 1 This phase involved planning the types and required documentation and their avail-
ability.
Phase 2 The data collection involved gathering the documents and developing and implement-
ing a scheme for the document management;
Phase 3 Documents were reviewed to assess their authenticity, credibility and to identify any
potential bias
Phase 4 The content of the collected documents was interrogated, and the key themes and
issues were identified
Phase 5 This phase involved the reflection and refinement to identify any difficulties associated
with the documents, reviewing sources, as well as exploring the documents content
Phase 6 The analysis of the data was completed in this final phase of the study
handling to the Qantas Group and other client airlines. [65].
Figure 1 shows Qantas Freight’s annual inbound and outbound
enplaned air cargo tonnages for the period 2004 to 2016.
Figure 1. Qantas Freight annual inbound and outbound air
freight tonnage: 2004-2016. Note: Data includes both Jetstar
Airways and Qantas Airways. Source: data derived from
[66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78]
Qantas Freight operates in all the international markets
where the Qantas Group flies and, as previously noted, oper-
ates dedicated freighter aircraft through Asia to the Americas,
and to New Zealand. In addition to the international freight
services, Qantas Freight also serves over 80 domestic Aus-
tralian destinations, utilizing Qantas Group passenger aircraft
lower-deck belly hold capacity and the capacity provided by
a fleet of dedicated freighters.
Qantas Freight’s principal customers are firms seeking
efficient and reliable domestic and international air freight
transport and cargo and ground handling services. Qantas
Freight’s ‘Q-GO’ product range offers customers a compre-
hensive range of air freight services. These services include
airport-to-airport air linehaul and ground handling services
(including customs clearance), which are supported by related
courier and road feeder trucking services. [65]
Qantas Freight have defined and implemented strategies to
optimize their revenue and satisfy customer requirements. The
Qantas Freight strategy aims to provide excellence in freight
services, the leveraging of an integrated freight network and
customer relationships, capitalize on air freight growth op-
portunities in the Asia/Pacific region and provide the lowest
cost and best service through operational excellence. The
Qantas Freight strategy also aims to leverage the company’s
position in China and to utilize favourable air services rights
to optimize freight traffic, and to continually respond to the
evolving air freight market dynamics, for instance, shifting
manufacturing trends. [79]
Figure 2 shows the key milestones in the Qantas Freight
Boeing B747-400F and B767-300F freighter aircraft acquisi-
tion and deployment. These are discussed in greater detail in
the following sections of the case study.
Figure 2. The key milestones in Qantas Freight Boeing
B747-400F and B767-300F freighter aircraft acquisition and
deployment
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4.2 Australia’s International Air Freight Policy
Prior to examining Qantas Freight’s deployment of their Boe-
ing B747-400 and B767-300 freighter aircraft and their freighter
route network design, it is important to note Australia’s inter-
national air freight policy, as this has a major impact on the
route network design and Qantas Freight commercial opera-
tions. International trade in goods and services was signifi-
cantly liberalized by Australia in the 1980s.[80] Commencing
in the early 1990s, Australia moved further towards liberal-
ized provisions, with the removal of restrictions on equity
investments between international and domestic airlines, to-
gether with multiple designations, enabling more integration
between these services. [81] Since the early 1990s, Australia
has signed many free trade agreements (FTA) [82] and has
ten currently in force with New Zealand, Singapore, Thailand,
United States, Chile, Association of South East Asian Nations
(ASEAN) (with New Zealand), Japan, Korea, Malaysia and
China. [83] Currently, Australia generally favors an open free
trade system. [80] At the time of the present study, Australia
was engaged in nine FTA negotiations:
• Australia-Gulf Cooperation Council (GCC) FTA;
• Australia-India Comprehensive Economic Cooperation
Agreement;
• Environmental Goods Negotiations;
• Indonesia-Australia Comprehensive Economic Partner-
ship Agreement;
• Pacific Alliance Free Trade Agreement;
• Peru-Australia Free Trade Agreement;
• Regional Comprehensive Economic Partnership;
• Trade in Services Agreement; and
• Australia-Hong Kong Free Trade Agreement. [82]
Australia has air services agreements/arrangements with
101 countries/economies. Airlines operating international air
services to and from Australia do so within capacity entitle-
ments contained in air services arrangements. The air services
arrangements ratified by Australia are usually comprised of a
treaty level Air Services Agreement (ASA) supplemented by
arrangements of less than treaty status between aeronautical
authorities, such as Memorandums of Understanding (MOU)
and/or exchanges of letters. It is an Australian Government
policy to publish all treaty-level agreements. [84]
The role of Australia’s Commonwealth Government in
determining the economic regulation of Australia’s interna-
tional air freight industry is limited to negotiating dedicated
air freight capacity in ASA’s. The Australian Government ne-
gotiates through its bilateral ASA’s whether dedicated freight
services will be permitted and/or whether a conversion mech-
anism that authorizes airlines to exchange passenger rights
for dedicated freight services can be applied. Essentially this
is the limit of the Government’s involvement in determining
dedicated air freight capacity. Notwithstanding, the Govern-
ment has indirect influence on the level of capacity through
the passenger capacity ASA’s, as the majority of Australia’s
international air freight is transported in the belly holds of
scheduled passenger aircraft. [85]
The Australian Government has increasingly embraced
a more liberalized air policy framework. In June 1996, the
Australian Government implemented a liberalized air freight
arrangements policy which aimed to encourage the develop-
ment of air freight as a discrete market, rather than have it
treated as a by-product arising from the supply of passenger
services. [86]
In June 1999, the Australian Government further announced
that international airlines would be granted unrestricted access
(with no limits on capacity) to all airports except for Brisbane,
Melbourne, Perth and Sydney – although dedicated freighter
services would be allowed access to all airports. [82]
In 2000, the Government released its “International Air
Services Policy Statement”. The key areas of this policy
statement included:
• The liberalization of air services arrangements;
• The liberalization of the ownership requirements of
Australian airlines;
• The allocation of capacity available under Australian
air services arrangements;
• Liberalizing international aviation multilaterally; and
• The development of air cargo as a discrete market,
rather than have it treated as a by-product of passenger
services. [86]
The key air freight related objective of this policy was to
ensure that air freight capacity would be available to satisfy
the opportunities for Australian exporters and importers in
international markets. To achieve this objective, the Govern-
ment defined and implemented three important strategies:
• Australia will continue to include “open skies” dedi-
cated air freight arrangements in the country’s air ser-
vices arrangements where bilateral partners are willing.
• In all other cases, offer significant dedicated air freight
capacity under each air services arrangement.
• Seek to negotiate a more liberal universal framework
for dedicated air freight services in the World Trade
Organization (WTO). [86]
In addition, the Australian Government has stated its in-
tention to pursue multilateral liberalization of charter services
in the WTO. [86] Since that announcement, the Government
has negotiated ASA’s that authorize designated airlines to de-
termine the type of aircraft; frequencies, capacity and routing
according to the market demand. [85]
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In 2006, following a formal review of its international
air services policy, the Government once again reaffirmed its
commitment to developing Australia’s international air freight
market by seeking unlimited access for freighter aircraft from
Australian markets to and beyond foreign markets.[87] Thus,
the Australian Government negotiates ASA’s with its key bilat-
eral partners to ensure that dedicated air freight capacity is not
used in ASA’s at the expense of passenger capacity. [85] In
2009, the Australian Government’s White Paper – Flight Path
to the Future – reaffirmed the government’s policy on liberaliz-
ing Australia’s international air freight industry ”recognising
the benefits to the Australian economy of pursuing a liberal
market for dedicated cargo services, the Government will con-
tinue to seek the removal of limits on all cargo capacity in our
bilateral agreements and in multilateral forums”. [8]
4.3 Qantas Freight Boeing B747-400 Freighter Air-
craft Deployment and Route Network Design
As previously noted, an objective of Australia’s international
air freight policy has been to develop international air freight
market by seeking unlimited access for freighter aircraft from
Australian markets to and beyond foreign markets. Qantas
Freight, the air freight division of Qantas Airways, Australia’s
major flag carrier has been able to take advantage of this policy.
Following the conclusion of an “open skies” or liberalized
agreement between Australia and China in 2004 [88], that
allowed Australian airlines fifth freedom, or beyond rights
from China, on the 13th February 2004 Qantas Freight in-
troduced a twice weekly dedicated freighter service that op-
erated on a Sydney/Singapore/Shanghai/Chicago routing be-
fore returning to Australia. On the 20th April 2012, Qantas
Freight commenced a new weekly dedicated Boeing B747-
400F freighter service (Flight number QF7583) direct from
Sydney to Chongqing’s Jiangbai International Airport. The
aircraft continued to Chicago via Shanghai before returning
to Sydney under flight number QF7552.89 This strategy has
proved successful for Qantas who now carries around 5 per
cent of the air freight traffic between China and the United
States. [89]
Qantas Freight operated four weekly freighter routes link-
ing Australia with China and the USA and returning to Syd-
ney, Australia during the 2017/2018 Northern Winter flight
schedule period. Qantas has wet-leased two Boeing B747-
400 freighter aircraft from USA-based Atlas Air for use on
trans-Pacific routes linking Australia with Asia and the United
States. [90] On June 9, 2016, Qantas Freight added a new
stop at Dallas Fort/Worth Airport. [91]
During the 2017/2018 northern winter flight schedule,
Qantas Freight scheduled a Boeing B747-400 freighter air-
craft each Monday on a Sydney to Chongqing, Pudong Interna-
tional Airport (Shanghai), Anchorage and Chicago’s O’Hare
International Airport flight routing (Figure 3). The outbound
flight number from Sydney is QF7521 and the return flight
from O’Hare International Airport, to Dallas Fort Worth, Los
Angeles, and Honolulu to Sydney is QF7558 (Figure 3). [92]
Figure 3. Flight routing for the Qantas Freight QF7521 and
7558 Boeing 747-400 freighter services.
Legend: ANC=Anchorage, CKG=Chongqing, DFW=Dallas
Fort/Worth, HNL=Honolulu, LAX=Los Angeles
International Airport, ORD=O’Hare International Airport
(Chicago), PVG=Pudong International Airport (Shanghai),
SYD=Sydney
Table 4 shows the total available freight tonne kilometres
(AFTKs) that could have been potentially generated on the
QF7521 service. According to Qantas Freight (2018), the
Boeing B747-400 freighter aircraft has an available payload
of 110 tonnes. Due to the flight longer stage lengths, the
largest source of AFTKs will be on the Sydney to Chongqing
and Pudong International Airport to Anchorage sectors. The
number of AFTKs on the Chongqing to Pudong International
Airport are 161,040 AFTKs (Table 4); these are lowest AFTKs
on this service due to the short flight stage-length. There will
be a total of 503,910 AFTKs on the Anchorage to O’Hare
International Airport sector. The total FTKs generated over
these flight sectors is 2.358 million (Table 4).
Table 5 shows the total available freight tonne kilometres
(AFTKs) that that could have been potentially generated on
the QF7558 service. The most AFTKs on this service would
be generated on the Honolulu to Sydney sector (896,940 AF-
TKs), due to the long stage length (Table 5). The US domestic
legs, that is, between O’Hare International Airport and Dal-
las Fort/Worth have a quite short stage length, and thus, the
AFTKs produced are quite low when compared to the Los
Angeles to Honolulu (452,540 AFTKs) and the Honolulu to
Sydney (896,940 AFTKs) sectors. The total AFTKs that could
have been potentially produced on these services is 1.710 mil-
lion AFTKs (Table 5). The AFTKs generated on the QF7558
are lower than for the QF7521 service, due to the shorter flight
stage lengths on these services.
Following the return of the Boeing B747-400 freighter
aircraft from the United States on Friday evening Sydney time
(QF7558), the aircraft was scheduled to be unloaded and then
subsequently reloaded in preparation for the QF7589 service
departing on Saturday. During the 2017/2018 Northern Winter
flight schedule [93], this service was scheduled to operate di-
rect from Sydney to Shanghai’s Pudong International Airport,
then onwards to Anchorage before terminating at New York’s
John F. Kennedy International Airport (Figure 4). The return
flight QF7554 operated on a John F. Kennedy International
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Table 4. Available freight tonne kilometres (AFTKs) generated by flight segment on the QF7521 service
Flight Number Sector Distance (km)6 AFTKs
QF7521 SYD5/CKG2 8,462 930, 820
QF7521 CKG2/PVG3 1,464 161,040
QF7521 PVG3/ANC1 6,934 762,740
QF7521 ANC1/ORD4 4,581 503,910
Total 21,441 2,358,510
Legend: ANC=Anchorage Airport, 2 CKG=Chongqing Airport, 3 PVG=Pudong International Airport (Shanghai), 4
ORD=O’Hare International Airport (Chicago), 5 SYD=Sydney, 6 Source: flight distance. [94]
Table 5. Available freight tonne kilometres (AFTKs) generated by flight segment on the QF7558 service
Flight Number Sector Distance (km)6 AFTKs
QF7558 ORD4/DFW1 1,291 142,010
QF7558 DFW1/LAX3 1,988 218,680
QF7558 LAX/HNL2 4,114 452,540
QF7558 HNL2/SYD5 8,154 896,910
Total 15,547 1,710,170
Legend: 1 DFW=Dallas Fort/Worth Airport, 2 HNL-Honolulu, 3 LAX=Los Angeles International Airport, 4 ORD=O’Hare
International Airport (Chicago), 5 SYD=Sydney, 6 Source: flight distance [94]
Airport (New York), O’Hare International Airport (Chicago),
Honolulu, Sydney routing (Figure 4).
Figure 4. Flight routing for the Qantas Freight QF7589 and
7554 Boeing 747-400 freighter services.
Legend: ANC=Anchorage, HNL=Honolulu International
Airport, JFK= John F. Kennedy International Airport (New
York), ORD=O’Hare International Airport (Chicago),
PVG=Pudong International Airport (Shanghai),
SYD=Sydney
Table 6 shows the available AFTKs that that could have
been potentially generated on the QF7589 services during the
2017/2018 Northern Winter flight schedule period. The Syd-
ney to Pudong International Airport sector would generate the
largest number of AFTKs (862,180 AFTKs), due to it being
the long flight stage length. The Pudong International Airport
to Anchorage flight sector is the second longest at 6,934km,
and a total of 762,740 AFTKs could be generated (Table 6).
This is followed by the Anchorage to John F. Kennedy Inter-
national Airport sector, which could produce 599,390 AFTKs
(Table 6). The total AFTKs for these services is 2.22 million
(Table 5).
Table 7 shows the total available freight tonne kilometres
(AFTKs) that that could have been potentially generated on
the QF7554 service. The most AFTKs on this service would
be generated on the Honolulu to Sydney sector (896,940 AF-
TKs), due to the long stage length of this sector (Table 7).
The second largest source of AFTKs is on the O’Hare Interna-
tional Airport to Honolulu sector (751,190 AFTKs) (Table 6).
The US domestic leg between New York’s John F. Kennedy
International Airport and O’Hare International Airport is quite
short at 1,192km. The total AFTKs potentially produced over
this sector is 131,120 AFTKs. The total AFTKs produced
on these services is 1.779 million AFTKs (Table 7). The AF-
TKs generated on the QF7554 are lower than for the QF7589
service, due to the shorter flight stage lengths on this service.
As noted earlier, Qantas Freight leases two Boeing B747-
400 freighter aircraft from Atlas Air. During the 2017/2018
Northern Winter flight schedule period the second Boeing
B747-400 freight was deployed on two weekly rotations from
Australia through Asia and across the Pacific to the USA.
Qantas Flight Number 7581 was scheduled to operate each
Monday on a Sydney, Bangkok, Pudong International Airport,
Anchorage, John F. Kennedy Airport (New York) routing
(Figure 5). The return flight QF7552 operates on a John F.
Kennedy International Airport (New York), O’Hare Interna-
tional Airport (Chicago), Honolulu, Sydney routing (Figure
5).
Table 8 presents the available freight tonne kilometres
(AFTKs) on the QF 7581 service for the 2017/2018 North-
ern Winter flight schedule period. The outbound sector from
Sydney to Bangkok could have potentially generated 825,330
AFTKs. The distance between Bangkok and Pudong Interna-
tional is 2,894 kilometres, and thus, the total AFTKs produced
on this leg of the flight could have been 318, 340 AFTKs. As
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Table 6. Available freight tonne kilometres (AFTKs) generated by flight segment on the QF7589 service
Flight Number Sector Distance (km)6 AFTKs
QF7558 ORD4/DFW1 1,291 142,010
QF7558 DFW1/LAX3 1,988 218,680
QF7558 LAX/HNL2 4,114 452,540
QF7558 HNL2/SYD5 8,154 896,910
Total 15,547 1,710,170
Legend: 1 ANC=Anchorage, 2 PVG=Pudong International Airport (Shanghai), 3 JFK=John F. Kennedy International Airport,
4 SYD=Sydney, 5 Source: flight distance. [93]
Table 7. Available freight tonne kilometres (AFTKs) generated by flight segment on the QF7554 service
Flight Number Sector Distance (km)6 AFTKs
QF7558 ORD4/DFW1 1,291 142,010
QF7558 DFW1/LAX3 1,988 218,680
QF7558 LAX/HNL2 4,114 452,540
QF7558 HNL2/SYD5 8,154 896,910
Total 15,547 1,710,170
Legend: 1HNL=Honolulu International Airport, 2 JFK=John F. Kennedy International Airport, 3 ORD=O’Hare International
Airport (Chicago), 4 SYD=Sydney, 5 Source: flight distance. [93]
Figure 5. Flight Routing for the Qantas Freight QF7581 and
7550 Boeing 747-400 Freighter Services.
Legend: ANC=Anchorage, BKK=Bangkok, HNL=Honolulu
International Airport, JFK= John F. Kennedy International
Airport (New York), ORD=O’Hare International Airport
(Chicago), PVG=Pudong International Airport (Shanghai),
SYD=Sydney.
previously noted, fifth freedom air services rights are the right
of the airline of State A to operate beyond State B and to take
on and put down cargo (and mail) travelling between State
B and State C. [12, 13] Should Qantas Freight have decided
to uplift air freight traffic between Bangkok and Pudong In-
ternational Airport to the United States on the QF7581, then
it would be exercising its fifth freedom rights from Thailand.
The flight sectors between Pudong International Airport and
Anchorage and Anchorage and New York’s John F. Kennedy
Airport will generate 762,740 and 599,390 AFTKs, respec-
tively. Both sectors have quite long stage lengths, and hence,
the AFTKs production reflects these distances. The total
AFTKs that could have been potentially produced on each
QF7581 service during the 2017/2018 Northern Winter Flight
Schedule period was 2,505,800 AFTKs (Table 8).
During the 2017/2018 Northern Winter flight schedule
period, the weekly QF7550 could have been potentially been
able to produce a total of 1.77 million AFTKs (Table 9). The
return flight to Sydney from New York’s John F. Kennedy
Airport includes two long stage lengths, that is, the O’Hare
International Airport to Honolulu and the Honolulu to Sydney
sectors. These two sectors could have potentially produced
751,190 and 896,940 AFTKs, respectively. Due to the short
stage length between John F. Kennedy Airport and O’Hare
International Airports, the number of AFTKs (131,120 AF-
TKs) is much lower than for the two other sectors, due to the
shorter flight stage length (Table 9).
During the 2017/2018 Northern Winter flight schedule
period, Qantas Freight deployed its second leased Boeing
B747-400 freighter on a Sydney, Chongqing, Pudong Inter-
national Airport, Anchorage, O’Hare International Airport
routing. The return flight includes a stopover in Auckland,
New Zealand as part of the routing: O’Hare International
Airport, Los Angeles, Honolulu, Auckland, Sydney (Figure
6).
The longest stage length on the QF7557 service is be-
tween Sydney and Chongqing, and consequently, this sector
could have potentially produced the highest number of AF-
TKs (930,820 AFTKs). The flight stage lengths between
Pudong International Airport and Anchorage and Anchorage
and O’Hare International Airport are also quite long, and the
AFTKs generated on these two sectors are 762,740 AFTKs
and 503,910 AFTKs, respectively (Table 10). The smallest
number of AFTKs on the weekly QF7557 service was on the
short domestic leg in China between Chongqing and Pudong
International Airports. Due to the short stage length distance
of 1,464km, a total of 161,040 AFTKs could have been po-
tentially generated over this sector. During the 2017/2018
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Table 8. Available freight tonne kilometres (AFTKs) generated by flight segment on the QF7581 service
Flight Number Sector Distance (km)6 AFTKs
QF7581 SYD5/BKK2 7,503 825,330
QF7581 BKK2/PVG4 2,894 318,340
QF7581 PVG4/ANC1 6,934 762,740
QF7581 ANC1/JFK3 5,449 599,390
Total 22,780 2,505,800
Legend: 1ANC=Anchorage, 2BKK= Bangkok, 3JFK=John F. Kennedy International Airport, 4PVG=Pudong International
Airport (Shanghai), 5SYD=Sydney, 6Source: flight distance. [93]
Table 9. Available freight tonne kilometres (AFTKs) generated by flight segment on the QF7550 service
Flight Number Sector Distance (km)5 AFTKs
QF7554 JFK2/ORD3 1,192 131,120
QF7554 ORD/HNL1 6,830 751,190
QF7554 HNL/SYD4 8,154 896,940
Total 16,176 1,779,250
Legend: 1 HNL=Honolulu International Airport, 2 JFK=John F. Kennedy International Airport, 3 ORD=O’Hare International
Airport (Chicago), 4 SYD=Sydney, 5 Source: flight distance. [93]
Figure 6. Flight routing for the Qantas Freight QF7557 and
7552 Boeing 747-400 freighter Services
Legend: AKL-Auckland, ANC=Anchorage, CKG=
Chongqing, HNL=Honolulu International Airport,
ORD=O’Hare International Airport, PVG=Pudong
International Airport (Shanghai), SYD=Sydney.
Northern Winter flight schedule period, the total AFTKs gen-
erated on the weekly QF7557 service would have been 2.35
million AFTKs (Table 10).
During the 2017/2018 Northern Winter flights schedule
period, Qantas Freight included a stop-over in Auckland on
the return leg of the QF7552 flight to Sydney. This provided
Qantas Freight with the ability to source Auckland destined
cargo traffic in the United States and carry it to New Zealand,
should it have decided to do so. In such a case, Qantas Freight
would be using fifth freedom rights. The longest stage length
on the QF7552 service was between Honolulu and Auckland
(7,063km) (Table 11). The total AFTKs potentially produced
over this sector is the highest at 776,930AFTKs. This is
followed in significance by the Los Angeles to Honolulu
sector with 452,540 AFTKs. The domestic service between
O’Hare International Airport and Los Angeles offers 308,770
AFTKs. The Auckland to Sydney service has quite a short
stage length of 2,165 kilometres. Due to the short stage length,
a total of 238, 040 AFTKs could have been generated over
this sector (Table 11).
4.4 Qantas Freight Boeing B767-300 Freighter Air-
craft Deployment and Route Network Design
4.4.1 Qantas Freight Boeing B767-300 Trans-Tasman Freighter
Network
On December 6, 2010, Qantas Airways announced that it
would be increasing its Trans-Tasman by 40 per cent through
the lease and deployment of a Boeing B767-300F freighter
aircraft on the route. The aircraft will be operated for Qan-
tas Freight by Express Freighters Australia (EFA). Express
Freighters Australia (EFA) are the Qantas Group’s freighter
management company. EFA holds its own Air Operators Cer-
tificate and the group’s freighter aircraft on behalf of Qantas
Freight. The new Boeing B763-300F freighter aircraft entered
service in February 2011. 95 During the 2017/2018 Northern
Winter flight schedule period, Qantas Freight were operating
the aircraft in the Trans-Tasman and Sydney to Hong Kong
air cargo markets (Figure 7).
Before examining the deployment of the Qantas Freight
Boeing B767-300 freighter aircraft in the Trans-Tasman mar-
ket and quantifying the AFTKs that these services could have
produced, it is important to note the regulatory framework cov-
ering this market, as this affects the route network design and
the services provided by the actors competing in this market.
Air services between Australia and New Zealand were initially
regulated by an air services agreement (ASA) signed in 1961
[22, 94], and the subsequent Memoranda of Understanding
(MOU). The arrangements were originally very restrictive.
Air New Zealand and Qantas Airways were the only two des-
ignated airlines and the governments of both countries had to
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Table 10. Available freight tonne kilometres (AFTKs) generated by flight segment on the QF7557 service
Flight Number Sector Distance (km)6 AFTKs
QF7557 SYD5/CKG2 8,462 930, 820
QF7557 CKG2/PVG3 1,464 161,040
QF7557 PVG3/ANC1 6,934 762,740
QF7557 ANC1/ORD4 4,581 503,910
Total 21,441 2,358,510
Legend: 1 ANC=Anchorage, 2 CKG= Chongqing, 3 PVG=Pudong International Airport (Shanghai), 4 ORD=O’Hare
International Airport (Chicago), 5 SYD=Sydney, 6 Source: flight distance. [93]
Table 11. Available freight tonne kilometres (AFTKs) generated by flight segment on the QF7552 service
Flight Number Sector Distance (km)6 AFTKs
QF7552 ORD4/LAX3 2,807 308,770
QF7552 LAX3/HNL2 4,114 452,540
QF7552 HNL2/AKL1 7,063 776,930
QF7552 AKL1/SYD5 2,164 238,040
Total 16,148 1,776,280
Legend: 1 AKL=Auckland, 2 HNL=Honolulu, 3 LAX= Los Angeles International Airport, 4 ORD=O’Hare International
Airport (Chicago), 5 SYD=Sydney, 6 Source: flight distance. [93]
agree on air fares, flight frequencies and capacity. Some of
these restrictive features were relaxed during the 1980s. [95]
Since the Australia–New Zealand Closer Economic Relations
Trade Agreement (known as the CER Agreement) entered
effect in 1983, the Australian and New Zealand economies
have become increasingly integrated. In 1988, when the CER
Trade in Services Protocol was concluded, however, Australia
chose to exclude international and domestic air services from
its application; the only air services exclusion by New Zealand
was international airlines flying cabotage. Consequently, lib-
eralization of air services across the Tasman continued to be
dealt with by a bilateral air services agreement and related
understandings (for example, the 1989 understanding agreed
to multiple designation for freight with no capacity constraint).
[96]
In 1992, Australia and New Zealand concluded a Memo-
randum of Understanding (MOU). This agreement lifted ca-
pacity restrictions across the Tasman Sea, introduced multiple
designation and a double disapproval tariff regime. [81, 96]
The ratification of the MOU opened the Trans-Tasman air
travel market to Australasian airlines other than Air New
Zealand and Qantas and provided a phased introduction (with
a limit up to 12 Boeing 747s per week) of an all-points ex-
change so that by November 1st, 1994, all Australasian air-
lines could operate to, from or between and designated interna-
tional airport in either country. [97] The MOU also contained
a commitment by both States to consult on the subsequent full
exchange of beyond rights and cabotage rights, the ownership
and control of designated airlines, and the possibility of form-
ing a joint bloc for negotiating international traffic rights. [81]
Airlines were permitted to set their own air fares and flight
frequencies. [98] In addition, by November 1, 1994, there
was multiple designation for passenger and air cargo services
with no limit on the number of cities that an airline(s) could
serve. The joint air services agreement was due to take effect
on November 1, 1984. In October 1994, Australia withdrew
its commitment. [95, 96, 99]
In 1996, Australia and New Zealand ratified the “Single
Aviation Market” (SAM) arrangements, which was incorpo-
rated into the CER Protocol. The arrangements permitted a
“SAM carrier” to operate without restrictions trans-Tasman
and domestic services in either State. Unlimited beyond
rights were excluded from the agreement, and which were
subsequently governed by the bilateral air services (ASA)
agreements and the 1992 MOU. In 2000, Australia and New
Zealand ratified an “open skies” agreement, which was of-
ficially signed in 2002. [96] This agreement liberalized air
traffic between the two States and opened the Trans-Tasman
market to other airlines from other countries, thus raising the
connectivity of both countries with foreign markets [100]. Ef-
fective from November 2006, any airline with 50 per cent or
more Australian and/or New Zealand ownership was permit-
ted to operate services freely between the two countries or
within them, subject only to border restrictions.
During the 2017/2018 Northern Winter Flight Schedule
period, Qantas Freight deployed their leased Boeing B767-300
freighter aircraft on five Sydney/Auckland/Christchurch/Sydney
services per week (Figure 7). The five Boeing B767-300
freighter services per week from Sydney to Auckland could
have potentially generated 606,200 AFTKs. The return flights
from Christchurch (QF7524/QF7528) could have potentially
produced 596,400 AFTKs (Table 12). The very short sector
between Auckland and Christchurch (745km) could have po-
tentially generated 208,600 AFTKs (Table 12). On a weekly
basis, these services could have potentially produced a com-
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Figure 7. Flight routing for the Qantas Freight Boeing
B767-300 freighter services
Legend: AKL=Auckland, CHC=Christchurch, HKG=Hong
Kong, SYD=Sydney.
bined total of 1.41 million AFTKs, during the 2017/2018
Northern Winter flight schedule period (Table 12).
4.4.2 Qantas Freight Boeing B767-300 Hong Kong Route
Network Design
Under the terms of the air services agreement (ASA) ratified
between the Australian and Hong Kong governments only
one all-cargo services between Sydney, Melbourne, Brisbane
and Perth and Hong Kong is permitted per week. [84] During
the 2017/2018 Northern Winter flight schedule period, Qantas
Freight scheduled a once weekly Boeing B767-300 freighter
service from Sydney to Hong Kong and return. The QF7531
service from Sydney to Hong Kong could have potentially
generated 412,832 AFTKs, whilst the return flight (QF7532)
from Hong Kong to Sydney could have produced the same
amount of AFTKs (412,832 AFTKs). The total weekly avail-
able freight tonne kilometres (AFTKs) that potentially could
have been produced on these services was 825,664 AFTKs
(Table 13).
4.5 Qantas Freight Freighter Fleet Available Freight
Tonne Kilometres (AFTKs) Production in the 2017/2018
Northern Winter Flight Schedule Period
Figure 8 presents the distribution of the available total weekly
available freight tonne kilometres (AFTKs) for the four Boe-
ing B747-400 freighter services that operated from Australia
to Asia, China, Trans-Pacific, the USA and return during the
2017/2018 Northern Winter flight schedule period. The figure
also shows the percentage of AFTKs by flight sector. The
largest number of AFTKs that could have been potentially
produced by the Qantas Freight Boeing B747-400 freighter
fleet during this flight schedule period are on the Pudong In-
ternational Airport to Anchorage sector 64,070,160 AFTKs
(19 per cent of the total AFTKs produced). The total available
AFTKs on the Honolulu to Sydney leg is 56,507,220 AFTKs
(16.7 per cent of the total FTKs produced). The third busiest
route, as measured by AFTKs, is the Sydney to Chongqing
sector, where the total AFTKs amount to 39,094,440 AFTKs
(11.5 percent of the total AFTKs performed). The lowest
numbers of AFTKs are on the O’Hare International Airport
to Dallas Fort/Worth (1.3 per cent of the total AFTKs per-
formed), Dallas Fort/Worth to Los Angeles (1.3 per cent of
the total AFTKs performed) and the Auckland to Sydney (1.4
per cent of the total AFTKs performed) sectors (Figure 8).
Figure 8. The distribution of the Boeing B747-400 freighter
aircraft available freight tonne kilometres (AFTKs) and the
percentage of total weekly AFTKs by flight sector during the
2017/2018 northern winter flight schedule period
Figure 9 shows that on the Boeing B767-300 freighter
aircraft deployment on the Trans-Tasman that the Sydney
to Auckland sector could have potentially generated slightly
more AFTKs than for the Christchurch to Sydney sector. This
is because of the slightly longer stage length of the Sydney to
Auckland segment. Due to the short stage distance between
Auckland and Christchurch, the total potential AFTKs would
have been 208,600 AFTKs (14.7 per cent of the total AFTKs
performed) versus 606,200 AFTKs (43 per cent of the total
AFTKs performed) and 596,400 AFTKs (42.3 per cent of
the total AFTKs performed) for the Sydney to Auckland and
Christchurch to Sydney sectors. Figure 9 also presents the
total weekly AFTKs that could have potentially been produced
on the Qantas Freight Trans-Tasman and the Sydney, Hong
Kong, Sydney Boeing B767-300 freighter aircraft services.
The largest share of the Qantas Freight Boeing B767-300
freighter fleet AFTKs during the 2017/2018 Northern Winter
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Table 12. Available freight tonne kilometres (AFTKs) generated by flight segment on the Qantas Freight Boeing B767-300
Trans-Tasman freighter services
Flight Sector Frequency4 Distance (km)5 Km/week AFTKs
QF7523 SYD3/AKL1 M,Tu, W, Th 2,165 8,660 484,960
QF7524 AKL/CHC2 Tu, W, Th, F 745 2,980 166,880
QF7524 CHC/SYD Tu, W, Th, F 2,130 8,520 477,120
QF7527 SYD/AKL Sa 2,165 2,165 121,240
QF7528 AKL/CHC Su 745 745 41,720
QF7528 CHC/SYD Su 2,130 2,130 119,280
Total 16,790 25,200 1,411,200
Legend: 1AKL=Auckland, 2 CHC=Christchurch, 3 SYD=Sydney, 4 Frequencies, M=Monday, Tu=Tuesday, W=Wednesday,
Th=Thursday, F=Friday, Sa=Saturday, Su=Sunday, 5 Source: flight distance [93]
Table 13. Available freight tonne kilometres (AFTKs) generated by flight segment on the Qantas Freight Boeing B767-300
Sydney/Hong Kong/ Sydney freighter services
Flight Number Sector Frequency3 Distance (km)4 AFTKs
QF7531 SYD2/HKG1 Su 7,372 412,832
QF7532 HKG1/SYD2 Su 7,372 412,832
Total 14,744 825,664
Legend: 1HKG=Hong Kong, 2 SYD=Sydney, 3 Frequencies, Su=Sunday, 4 Source: flight distance. [93]
flight schedule period could have been produced on the Trans-
Tasman services (29,635,200 AFTKs) (63 per cent of the total
AFTKs produced). The weekly Boeing B767-300 freighter
service from Sydney to Hong Kong and return could generate
17,338,944 AFTKs (37 per cent of the total weekly AFTKs
produced).
Figure 9. The distribution of the Boeing B767-300 freighter
aircraft available freight tonne kilometres (AFTKs) and the
percentage of total weekly AFTKs by flight sector during the
2017/2018 northern winter flight schedule period
4.6 Qantas Freight Freighter Fleet Flight Stage Lengths
During the 2017/2018 NorthernWinter Flight Sched-
ule Period
According to Wensveen [5], the “overall flight stage length is
the average distance covered per aircraft hop in revenue ser-
vice, from takeoff to landing, including both passenger/cargo
and all-cargo aircraft”. In the global airline industry, there are
various categories of flight stage lengths. 57 Length of haul
or transportation of freight is divided into short-haul (up to
1,500km), medium haul (1,500 to 3,500km), and long haul
(more than 3,500km). [101]
The Atlas Air freighter fleet includes the Boeing B747-
400F and the Boeing B747-400ERF aircraft models. The
maximum range of the Atlas Air Boeing B747-400 freighter
aircraft is 7,170 kilometres. [102] The maximum range of the
Boeing B747-400ERF freighter aircraft is 9, 220 kilometres
for the General Electric CF6-80C2-B5F powered aircraft and
9,230 kilometres for the Pratt and Whitney PW4062 powered
aircraft. [103]
Figure 10 presents the flight stage lengths for the city pairs
that were served by the Qantas Freight Boeing 747 freighter
services during the 2017/2018 Northern winter flight sched-
ule period. As can be observed in Figure 10, Qantas freight
operate their freighter aircraft on several short-haul routes
in the USA – Dallas Fort Worth to Los Angeles (1,099km),
John F. Kennedy Airport (New York) to Chicago’s O’Hare
International Airport (1,192km) and from O’Hare Interna-
tional Airport to Dallas Fort Worth Airport (1,291kms). The
Chongqing to Shanghai Pudong International Airport at 1,464
kilometres, and thus, falls into the short haul category.
Qantas Freight operates three medium haul flight stage
length sectors. The weekly Boeing B747-400 freighter service
on the Auckland to Sydney sector has a flight stage length of
2,165 kilometres. The O’Hare International Airport to Los
Angeles International Airport sector has a flight stage length
of 2,807 kilometres. The Boeing B747-400 freighter service
from Bangkok to Shanghai (Pudong International Airport)
has a flight stage length of 2,894 kilometres, and thus, these
services fall into the medium haul category (Figure 11).
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Figure 10. Qantas Freight Boeing B747-400 freighter flight
stage lengths
Legend: AKL=Auckland, ANC=Anchorage, BKK=Bangkok,
CKG-Chongqing, DFW=Dallas Fort/Worth, HNL=Honolulu,
JFK=John. F. Kennedy Airport (New York), LAX-Los
Angeles International Airport, ORD=O’Hare International
Airport (Chicago), PVG=Pudong International Airport
(Shanghai), SYD=Sydney
As can be observed in Figure 10, Qantas Freight oper-
ated their fleet of Boeing B747-400 freighter aircraft in the
2017/2018 Northern Winter flight schedule on 10 long-haul
sectors. The flight stage lengths between Los Angeles and
Honolulu, from Anchorage to O’Hare International Airport,
are 4,114 and 4,581 kilometres, respectively. The Anchor-
age to John F Kennedy Airport in New York has a flight
stage length of 5,449 kilometres. The non-stop service from
Chicago’s O’Hare International to Honolulu International Air-
port is 6,830 kilometres in length. The Pudong International
Airport (Shanghai) to Anchorage, Alaska service is slightly
longer at 6.934 kilometres. The non-stop flight distance from
Pudong International Airport to O’Hare International Airport
and to John F Kennedy International Airport are 11,358 and
11, 897 kilometres, respectively, and are thus, greater than
the range offered by the Boeing B747-400F or Boeing B747-
400ERF. Thus, the en-route stop in Anchorage, Alaska enables
Qantas Freight to optimize the air freight uplift on these two
sectors as the Boeing B747-400F or Boeing B747-400ERF
offers a meaningful payload on these sectors.
The weekly service on the Honolulu to Auckland sector
has a flight stage length of 7,063 kilometres. The flight stage
lengths on the services from Sydney to Bangkok and Sydney
to Pudong International Airport are 7,503 and 7, 838 kilome-
tres in length, and thus, fall into the long-haul category. The
two longest Boeing B747 freighter services operated by Qan-
tas Freight during the 2017/2018 Northern Winter flight sched-
ule were the Honolulu to Sydney and Sydney to Chongqing
services at 8,154 and 8,462 kilometres, respectively (Figure
10).
Figure 11 shows the city pair flight stage lengths of the
Qantas Freight Boeing B767-300 freighter aircraft during
the 2017/2018 Northern Winter flight schedule. As can be
seen in Figure 12, the Boeing B767-300 freighter services
are operated on a mix of short, medium and long-haul sec-
tors. The shortest flight stage length is between Auckland
and Christchurch, New Zealand’s two largest air freight mar-
kets, at just 745 kilometres. The Sydney to Auckland and
Christchurch to Sydney services are 2,130 kilometres and
2,165 kilometres in length, respectively, and hence, fall into
the medium range category. The weekly Boeing B767-300
freighter service from Sydney to Hong Kong and return is
7,372 kilometres in length and is therefore categorized as a
long-haul service (Figure 11).
Figure 11. Qantas Freight Boeing B767-300 freighter flight
stage lengths
Legend: AKL=Auckland, CHC=Christchurch, HKG=Hong
Kong, SYD=Sydney
Figure 12 shows the relationship between flight stage
length and the AFTKs produced by the Qantas Freight Boeing
B747-400 freighter aircraft. As can be seen in the figure, the
longer the flight stage length the greater the number of AFTKs
produced. Conversely, the shorter the flight stage length, the
small the number of AFTKs. As previously noted, the greatest
number of AFTKs are produced on the Qantas Freight service
from Sydney to Chongqing (the longest flight sector), whilst
the smallest number of AFTKs are produced on the Dallas
Fort Worth to Los Angeles sector (Figure 12).
Figure 13 shows the relationship between flight stage
length and the AFTKs produced by the Qantas Freight Boeing
B767-300 freighter aircraft. The long-haul services over the
Sydney/Hong Kong/Sydney flight routing produce the great-
est number of AFTKs as these are the longest sectors operated
by this aircraft type. The smallest number of AFTKs are on
the relatively short Auckland to Christchurch sector (Figure
13).
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Figure 12. The relationship between flight stage length and
AFTKs produced on the Qantas Freight Boeing B747-400
freighter services
Legend: AKL=Auckland, ANC=Anchorage, BKK=Bangkok,
CHC=Christchurch, CKG=Chongqing, DFW=Dallas Fort
Worth, HKG=Hong Kong, HNL=Honolulu International
Airport, JFK=John F. Kennedy International Airport (New
York), LAX=Los Angeles International Airport,
ORD=O’Hare International Airport, PVG=Pudong
International Airport (Shanghai), SYD=Sydney
4.7 A Comparison of the Qantas Airways Interna-
tional Passenger and Qantas Freight Boeing B747-
400 and Boeing B767-300 Freighter Route Net-
work Designs
An airlines network design is the most important attribute of
its product offering [104] as it is the primary driver for gener-
ating an airline’s revenues and costs. Network design is also
a source of competitive strength or weakness for an airline.
[105] In addition to its route network, a further principal ben-
efit to an airline from operating freighter aircraft is that these
services can be scheduled and attuned to the requirements of
its customers. [106] Figure 13 presents the Qantas Freight
Boeing B747-400 and Boeing B767-300 freighter aircraft
route network. The route network has been very carefully
designed to satisfy shippers’ air freight requirements. Qantas
Freight has been able to use the Australia/China “open skies”
liberalized air service agreement (ASA) to operate a dedicated
freighter route network that connects China with the major
United States air cargo markets of O’Hare International Air-
port, John F. Kennedy International Airport, Dallas Fort/Worth
and Los Angeles International Airport. This strategy has
proven most successful for Qantas Freight, who have captured
around 5 per cent share of the air-freight market between
China and the US - the world’s two biggest economies.[89]
In addition, Qantas Freight has been able to take advantage of
fifth freedom rights on its service linking Los Angeles with
Sydney via Honolulu and Auckland – these rights give the
carrier the ability to carry US-origin cargo destined for New
Zealand, should it decide to do so. Airlines operating freighter
aircraft have the option of an enroute technical stop, though
this can result in additional costs. [107] Anchorage often
Figure 13. The relationship between flight stage length and
AFTKs produced on the Qantas Freight Boeing B767-300
freighter services
serves as a midway point on trans-pacific services. [11] As
can be observed in Figure 14, all the Qantas Freight Boeing
B747-400 freighter services from China to the United States
make a stop in Anchorage, Alaska.
Figure 14. Qantas Freight Boeing B747-400 and Boeing
B767-300 freighter aircraft route network: 2017/2018
northern winter flight schedule period
Legend: AKL=Auckland, ANC=Anchorage, BKK=Bangkok,
CHC=Christchurch, CKG-Chongqing, DFW=Dallas
Fort/Worth, HKG=Hong Kong, HNL=Honolulu, JFK=John.
F. Kennedy Airport (New York), LAX-Los Angeles
International Airport, ORD=O’Hare International Airport
(Chicago), PVG=Pudong International Airport (Shanghai),
SYD=Sydney
Figure 15 shows the Qantas international passenger and
freighter route networks. As can be seen in the figure, the
Qantas international passenger route is very dense in nature
and links key Australian gateway cities with cities in the Asia,
Europe, Middle East, South Africa, South Pacific, and the
United States. In contrast, as noted in the case study, the
Qantas freighter network is very concentrated focusing on im-
portant global air cargo markets: Thailand, China, Hong Kong,
New Zealand the USA. Also, a further difference between
the Qantas international passenger network and the Qantas
Freighter network, is that Qantas Freight serves Chicago in
the United States and Chongqing in China. At the time of
the study, Qantas Airways did not operate passenger services
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to either of these cities. In addition, it can be observed in
Figure 15, that the Qantas freighter services supplement the
air cargo capacity offered on the Qantas international pas-
senger services in the Auckland and Christchurch to Sydney,
Dallas Fort Worth to Sydney, Sydney/Hong Kong/Sydney,
and the Los Angeles and Honolulu to Sydney city pairs or
origin-and-destination markets (O & Ds).
It is important to note that combination airlines passenger
flights, particularly those operated by wide-bodied aircraft,
such as the Airbus A380-800, A350-900XWB or the Boeing
B777-300ER and 787-8/-9 aircraft, can now offer a significant
air freight payload for the transportation of air freight ship-
ments. [107] For a large full-service network carrier (FSNC),
like Qantas Airways, these aircraft have the advantage of fre-
quent services to many destinations. [11, 24] There are, how-
ever, two principal disadvantages with combination airlines:
the timing of the flights is geared around passenger require-
ments, although on long-haul intercontinental flights they may
also suit freight shippers. Second, as noted earlier, the lower
deck belly holds on passenger aircraft are restricted in the
size of the freight consignments that can be carried and may
not be able to accommodate larger shipments, whether due to
space availability or the size of the aircraft door. [11] Also,
some passenger destinations are not major air freight markets,
and therefore, will not attract much air freight. [11, 108] A
further problem with the air freight product based only on
the use of lower deck passenger service belly hold capacity
is that it often fails to take into consideration air freight ship-
pers’ requirement for dedicated air freight space. [108] Air
freight generally peaks strongly at night, following production
during the working day, and at the end of the working week.
[39] There is also often a very pronounced lull in demand
for air freight space on Sundays and Mondays. Some combi-
nation airlines belly hold capacity will be provided at times
of the day or week when there are relatively small volumes
of air freight being shipped. At other times, though, there
may be a critical shortage of air freight capacity, this is es-
pecially so on a Friday evening. [108] In contrast, airlines
operating dedicated freighter aircraft enjoy some important
advantages: flight schedules can be optimized to meet shipper
requirements, freighter aircraft offer greater payload and air
freight space, distinct types of dangerous goods and large
dimensional cargoes can be carried on freighter aircraft, and
freighter services offer reliability and predictability. [109]
The Qantas freighter network has been customized to satisfy
air freight shippers requirements with the flights timed to op-
timize air cargo traffic flows. The Qantas freighter services
also enable Qantas Freight to carry large, dimensional freight
that may be too large to be carried in the lower-lobe passenger
aircraft belly-holds of the Qantas Airways passenger services.
The principal differences between the Qantas Airways
international passenger route network and the Qantas Freight
are summarized in Table 14.
5. Conclusion
This paper has examined, for the first time, the Qantas Freight
2017/2018 Northern Winter flight schedule freighter route net-
work. Despite the increasing trend in the operation of freighter
aircraft in the global air freight industry, there has been very
limited research undertaken on such initiatives. Thus, this
study adds some valuable insights to the literature. The study
was underpinned by a case study research framework that
followed the recommendations of Yin (2017). Qantas is a full-
service network carrier (FSNC) that has strategically deployed
a fleet of two Boeing B747-400 and one Boeing B767-300
freighter aircraft in key air cargo markets. The aircraft are
leased and operated on its behalf by Express Freighters Aus-
tralia, a subsidiary of the Qantas Group, The Boeing B747-400
fleet is deployed on several different routes that link Australia
with Asia/China and across the trans-Pacific to the United
States.
• Route 1: Sydney/Chongqing/Pudong International Air-
port (Shanghai)/Anchorage/O’Hare International Air-
port (Chicago)/ Dallas Fort Worth/Los Angeles/Honolulu/Sydney
• Route 2: Sydney/ Pudong International Airport (Shang-
hai)/Anchorage/John F Kennedy International Airport
(New York)/ O’Hare International Airport/Honolulu/Sydney
• Route 3: Sydney/Bangkok/ Pudong International Air-
port/ Anchorage/O’Hare International Airport/ Hon-
olulu/Sydney
• Route 4: Sydney/Chongqing/Pudong International Air-
port /Anchorage/O’Hare International Airport/Honolulu/Auckland/Sydney
The Boeing B767-300 freighter aircraft operated five ser-
vices per week on a Sydney/Auckland/ Christchurch/Sydney
routing as a weekly Sydney/Hong Kong/Sydney service. Dur-
ing the 2017/2018 Northern Winter Flight Schedule period
(from 29 October 2017 to 24 March 2018), the Boeing B747-
400 services could have potentially generated 114,755,020
AFTKs. The Pudong to Anchorage sector could have gener-
ated the most AFTKs (64, 070,160 AFTKs). This represents
19 per cent of the AFTKs performed by the Boeing B747-
400 freighter aircraft during the 2017/2018 Northern Winter
flight schedule period. The Boeing B767-300 freighter ser-
vices could have potentially produced 46,974,144 AFTKs
during 2017/2018 Northern Winter flight schedule period.
The Trans-Tasman services could have accounted for 63 per
cent of these AFTKs, with the balance being produced on the
weekly Sydney/Hong Kong/Sydney services. The case study
revealed that there are distinct differences in the Qantas Air-
ways international passenger and the Qantas Freighter route
networks. The Qantas Airways international passenger route
has been carefully designed to link key Australian gateway
cities with destinations located throughout Asia, the Middle
East, South Africa, South Pacific, United States and London
in the United Kingdom. In contrast, the Qantas Freighter route
network has been designed to serve key air freight markets
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Figure 15. Qantas International passenger and dedicated freighter route networks: 2017/2018 northern winter flight schedule
period
Legend: ADL = Adelaide Airport, ANC=Anchorage, AKL = Auckland Airport, BKK=Bangkok, BNE = Brisbane Airport,
CHC = Christchurch International Airport, CKG = Chongqing Jiangbei International Airport, CGK = Soekarno–Hatta
International Airport (Jakarta), CNS = Cairns Airport, DFW = Dallas/Fort Worth International Airport, DIL = Presidente
Nicolau Lobato International Airport (Dı´li, Timor-Leste), DPS = Ngurah Rai International Airport (Denpasar), DRW = Darwin
International Airport, DXB = Dubai International Airport, DUD = Dunedin Airport, HKG=Hong Kong, HND = Haneda
Airport, HNL = Daniel K. Inouye International Airport (Honolulu), HKT = Phuket International Airport, JFK = John. F.
Kennedy Airport (New York), JNB = O. R. Tambo International Airport (Johannesburg), KIX = Kansai International Airport,
LAX-Los Angeles International Airport, LHR = Heathrow Airport, MEL = Melbourne Airport, MNL = Ninoy Aquino
International Airport, NAN = Nadi International Airport (Fiji), NOU = La Tontouta International Airport (New Caledonia),
NRT = Narita Airport, OOL = Gold Coast Airport, ORD=O’Hare International Airport (Chicago), PEK = Beijing Capital
International Airport, POM = Jacksons International Airport (Papua New Guinea), PVG = Shanghai Pudong International
Airport, SCL = Santiago International Airport, SFO = San Francisco International Airport, SIN = Singapore Changi Airport,
SYD=Sydney, WLG = Wellington International Airport, ZQN = Queenstown Airport
in Australia, China, New Zealand and the USA. The Qantas
Freight freighter network serves several cities that are not
serviced by the Qantas Airways passenger services. These
cities are Chongqing in China and Chicago in the USA. Im-
portantly, the Qantas Freight freighter networks supplement
the Qantas Airways passenger services from Auckland and
Christchurch to Sydney, Dallas Fort Worth to Sydney, Syd-
ney/Hong Kong/Sydney passenger services and the passenger
services from Los Angeles and Honolulu to Sydney. The
Qantas Freight freighter services are routed and scheduled
to optimize air freight shippers’ requirements. These ser-
vices also enable the carriage of over-sized and certain types
of dangerous goods that could not be carried on passenger
services. The regulatory framework has played a key role
in underpinning the Qantas Freight Boeing B747-400 and
Boeing B767-300 freighter network. Australia has a fully lib-
eralized freighter aircraft aviation policy. Australia and China
have also ratified an ‘open skies’ or liberalized air services
agreement (ASA), which enables Australian-based airlines
to carry air freight from China across the trans-Pacific to the
United States of America. Qantas Freight has also been able
to take advantage of liberal air service arrangements that per-
mit it to carry air freight traffic between the United States and
Auckland, New Zealand. Australia and New Zealand also
have an “open skies” air services agreement, which grants
airlines based in either country, with full access to the Trans-
Tasman aviation market. In conclusion, the study has shown
that the Qantas Freight freighter network and services act as
an important revenue stream for the Qantas Group and form a
key part of the carrier’s overall route network. A limitation of
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Table 14. Key differences between the Qantas Airways international passenger route network and the Qantas Freight freighter
route network
Qantas Airways Qantas Freight
Route network market segments Global route network focusing on key
premium and leisure air travel markets
Concentrated: focusing on key trade
lanes
Route network design Hub-and-spoke1. For example, Sydney
is a key hub linking domestic and inter-
national services
Point-to-point linking key air freight
markets
Aircraft fleet Heterogenous – Airbus A330, Airbus
A380, Boeing B737, Boeing 747-400
Boeing B767-300 and Boeing B747-
400 dedicated freighter aircraft
Traffic directionality Typically, round trip Typically, uni-directional
Air freight capacity Lower lobe belly-hold on the Qantas
Airways passenger services
Main deck and lower deck on the Boe-
ing B747-400 and Boeing B767-300
freighter aircraft
Note: Qantas Airways operates an Airbus A380 passenger service from Sydney to Dallas Fort/Worth (and return) on a
hub-to-hub basis linking the Qantas passenger hub in Sydney with its fellow oneworld alliance partner American Airlines key
hub at Dallas Fort/Worth Airport.
the current study was that the actual freight tonne kilometres
(FTKs) or enplaned tonnages carried on the Qantas Freight
freighter services was not available in the public domain at the
time of the study. Thus, it was not possible to quantify the ac-
tual volumes of air cargo traffic transported on these services.
The available freight tonne kilometer (AFTKs) provides an
indicative idea of the available payload protentional on a flight
sector. Should the actual FTK data become available then a
future study could investigate the traffic flows and quantify
the actual load factors of dedicated freighter services operated
on the various Qantas Freight freighter aircraft routes.
References
[1] George W.L Hui, Yer Van Hui, and Anming
Zhang. Analyzing chinas air cargo flows and data.
Journal of Air Transport Management, 10(2):125–
135, mar 2004. doi: 10.1016/j.jairtraman.2003.
08.003. URL https://doi.org/10.1016/j.
jairtraman.2003.08.003.
[2] Laurence Gesell. Air transportation : foundations for
the 21st century. Coast Aire Publications, Chandler,
Ariz, 2010. ISBN 978-1890938123.
[3] Glenn S. BAXTER and Nicholas S. BARDELL. Can the
renewed interest in ultra-long-range passenger flights
be satisfied by the current generation of civil air-
craft? Aviation, 21(2):42–54, mar 2018. doi: 10.3846/
16487788.2017.1336485. URL https://doi.org/
10.3846/16487788.2017.1336485.
[4] Hannah Davies. Freighter conversions. Aircraft Technol-
ogy, (126):50–54, 2013.
[5] J. G. Wensveen. Air transportation : a management per-
spective. Ashgate, Farnham, Surrey, England Burlington,
VT, 2015. ISBN 978-1472436818.
[6] Boeing. World air cargo forecast 2016-2017, 2016.
URL http://www.boeing.com/resources/
boeingdotcom/commercial/about-our-
market/cargo-market-detail-wacf/
download-report/assets/pdfs/wacf.pdf.
[7] Australian Bureau of Statistics. 2001 yearbook Australia.
Australian Bureau of Statistics, Canberra, 2001.
[8] Commonwealth of Australia. National Aviation
Policy White Paper: Flight Path to the Fu-
ture. Department of Infrastructure, Transport,
Regional Development and Local Government,
2009. URL https://infrastructure.
gov.au/aviation/publications/files/
Aviation_White_Paper_final.pdf.
[9] Kenneth Button. Air transport networks : theory and
policy implications. Edward Elgar Pub, Cheltenham,
UK Northampton, MA, 2000. ISBN 978-1840644296.
[10] Tae Hoon Oum Xiaowen Fu and Anming Zhang. Air
transport liberalization and its impacts on airline compe-
tition and air passenger traffic. Transportation Journal,
49(4):24–41, 2010.
[11] Peter Morrell. Moving boxes by air : the economics
of international air cargo. Ashgate, Farnham, Surrey
Burlington, VT, 2011. ISBN 978-1409402527.
[12] Martin Bartlik. The impact of EU law on the regulation
of international air transportation. Ashgate, Aldershot,
Hampshire, England Burlington, VT, 2007. ISBN 978-
0754649519.
[13] Peter Haanappel. The law and policy of air space and
outer space : a comparative approach. Kluwer Law
International Distributed in North, Central and South
47
G. Baxter, P. Srisaeng, G. Wild Qantas Freighter Services and Route Network Design
America by Aspen Publishers, The Hague New York
Frederick, MD, 2003. ISBN 978-9041121295.
[14] R. I. R. Abeyratne. Convention on International Civil
Aviation : a commentary. Springer, Cham, 2014. ISBN
978-3-319-00068-8.
[15] Gbenga Oduntan. Sovereignty and jurisdiction in the
airspace and outer space : legal criteria for spatial
delimitation. Routledge, London New York, 2012. ISBN
978-0415562126.
[16] Sally A. Weller. Shifting spatialities of power:
The case of australasian aviation. Geoforum, 40(5):
790–799, sep 2009. doi: 10.1016/j.geoforum.2009.
04.003. URL https://doi.org/10.1016/j.
geoforum.2009.04.003.
[17] Tae Oum. Winning airlines : productivity and cost
competitiveness of the world’s major airlines. Kluwer
Academic Publishers, Boston, 1998. ISBN 978-0-7923-
8010-8.
[18] Angela Lu. International airline alliances : EC competi-
tion law/US antitrust law and international air transport.
Kluwer Law International, The Hague New York, 2003.
ISBN 9789041119094.
[19] Peter Bruce. Airline operations : a practical guide.
Routledge, an imprint of the Taylor & Francis Group,
Abingdon, Oxon New York, NY, 2018. ISBN 978-
1472478177.
[20] Dominic Jones and Naomi Collett. Open skies—a global
view. Airfinance Journal, 24(236), 2001.
[21] Yu-Chun Chang and George Williams. Changing the
rules—amending the nationality clauses in air services
agreements. Journal of Air Transport Management, 7(4):
207–216, jul 2001. doi: 10.1016/s0969-6997(01)00007-
2. URL https://doi.org/10.1016/s0969-
6997(01)00007-2.
[22] Christopher Findlay. Asia Pacific air transport : chal-
lenges and policy reforms. Published under the auspices
of Australia-Japan Research Centre (AJR), Chartered
Institute of Transport (CIT), Singapore National Com-
mittee for Pacific Economic Cooperation (SINCPEC) by
Institute of Southeast Asian Studies, Singapore, 1997.
ISBN 978-9812300027.
[23] Christopher Findlay. Asia Pacific air transport : chal-
lenges and policy reforms. Published under the auspices
of Australia-Japan Research Centre (AJR), Chartered
Institute of Transport (CIT), Singapore National Com-
mittee for Pacific Economic Cooperation (SINCPEC) by
Institute of Southeast Asian Studies, Singapore, 1997.
ISBN 978-9812300027.
[24] Rigas Doganis. Flying off course : airline economics
and marketing. Routledge, London New York, 2010.
ISBN 978-0415447379.
[25] Earl Scott and Tom Crabtree. Freight freedoms. Airline
Business, 22(1):50–52, 2006.
[26] Anming Zhang and Yimin Zhang. A model of air cargo
liberalization: passenger vs. all-cargo carriers. Trans-
portation Research Part E: Logistics and Transportation
Review, 38(3-4):175–191, may 2002. doi: 10.1016/
s1366-5545(02)00004-2. URL https://doi.org/
10.1016/s1366-5545(02)00004-2.
[27] Andre Palma. A handbook of transport economics. Ed-
ward Elgar, Cheltenham, UK Northampton, MA, USA,
2013. ISBN 978-1783472857.
[28] Franziska Kupfer, Hilde Meersman, Evy Onghena, and
Eddy Van de Voorde. The underlying drivers and future
development of air cargo. Journal of Air Transport Man-
agement, 61:6–14, jun 2017. doi: 10.1016/j.jairtraman.
2016.07.002. URL https://doi.org/10.1016/
j.jairtraman.2016.07.002.
[29] Anming Zhang and Yimin Zhang. Issues on liber-
alization of air cargo services in international avia-
tion. Journal of Air Transport Management, 8(5):275–
287, sep 2002. doi: 10.1016/s0969-6997(02)00008-
x. URL https://doi.org/10.1016/s0969-
6997(02)00008-x.
[30] Nigel Halpern. The Routledge companion to air trans-
port management. Routledge, Abingdon, Oxon New
York, NY, 2018. ISBN 9781138641372.
[31] Organisation for Economic Cooperation and Develop-
ment. Review of the regulation of freight transport in
Mexico. OECD, Paris, 2017. ISBN 978-9264268272.
[32] Bjoern Becker and Nadja Dill. Managing the complexity
of air cargo revenue management. Journal of Revenue
and Pricing Management, 6(3):175–187, 2007.
[33] Andreas Wald. Introduction to aviation management.
Lit, Berlin Munster, 2010. ISBN 9783643106261.
[34] Peter Rimmer. Asian-Pacific rim logistics : global con-
text and local policies. Edward Elgar, Cheltenham, UK,
2014. ISBN 9781847206282.
[35] Seockjin Hong and Anming Zhang. An efficiency study
of airlines and air cargo/passenger divisions: a DEA
approach. World Review of Intermodal Transporta-
tion Research, 3(1/2):137, 2010. doi: 10.1504/writr.
2010.031584. URL https://doi.org/10.1504/
writr.2010.031584.
48
G. Baxter, P. Srisaeng, G. Wild Qantas Freighter Services and Route Network Design
[36] Marco Jofre´ and Michael E. Irrgang. Integration of cargo
and passenger operations. In Gail F. Butler and Martin R.
Keller, editors, Handbook of Airline Operations, pages
259–271, New York, 2000. chapter 18.
[37] Peter Conway. Cry freedom. Airline Business, 19(11):
51–53, 2003.
[38] Stephen Holloway. Straight and level : practical airline
economics. Ashgate Pub, Aldershot, England Burling-
ton, VT, 2008. ISBN 978-0754672586.
[39] P Forsyth. Airport competition : the European experi-
ence. Routledge, London, 2016. ISBN 9781138245518.
[40] Aisling J. Reynolds-Feighan. Air freight logistics. In
Kenneth J. Button nn M. Brewer and David A. Hensher,
editors, Handbook of Logistics and Supply Chain Man-
agement, pages 431–439, Amsterdam, 2001. chapter
28.
[41] Gerald Cook. Airline operations and management : a
management textbook. Routledge, Abingdon, Oxon New
York, NY, 2017. ISBN 978-1138237537.
[42] Lucy Budd. Air transport management : an interna-
tional perspective. Routledge, London, 2017. ISBN
9781472451033.
[43] John T. Bowen. The geography of freighter aircraft
operations in the pacific basin. Journal of Transport
Geography, 12(1):1–11, mar 2004. doi: 10.1016/s0966-
6923(03)00024-3. URL https://doi.org/10.
1016/s0966-6923(03)00024-3.
[44] Kuancheng Huang and Wenhsiu Hsu. Revenue manage-
ment for air cargo space with supply uncertainty. Pro-
ceedings of the Eastern Asia Society for Transportation
Studies, pages 570–580, 2005.
[45] Charles Hill. Strategic management theory. Cengage
Learning, Stamford, CT, 2015. ISBN 978-1285184494.
[46] Glenn Baxter. AERO2426 air cargo management and
operations: topic 4 learning guide: airline air cargo
hubs and route networks. RMIT University, Melbourne,
2015.
[47] Amy C. Edmondson and Stacy E. Mcmanus. Method-
ological fit in management field research. Academy
of Management Review, 32(4):1246–1264, oct 2007.
doi: 10.5465/amr.2007.26586086. URL https://
doi.org/10.5465/amr.2007.26586086.
[48] Jan Reed Charlotte Clarke and Sarah E. Keyes. Case
study research. In Kate Gerrish and Judith Lathlean,
editors, The research process in nursing, pages 279–290,
Chichester, UK, 2015. chapter 21.
[49] Robert Yin. Case study research and applications :
design and methods. SAGE Publications, Inc, Thousand
Oaks, California, 2018. ISBN 978-1506336169.
[50] Abd Rahman Abdul Rahim and Mohd Shariff Nabi
Baksh. Case study method for new product de-
velopment in engineer-to-order organizations. Work
Study, 52(1):25–36, feb 2003. doi: 10.1108/
00438020310458705. URL https://doi.org/10.
1108/00438020310458705.
[51] Briony Oates. Researching information systems and
computing. SAGE Publications, London Thousand Oaks,
Calif, 2006. ISBN 9781412902243.
[52] Jose Garcia. Enacting electronic government success :
an integrative study of government-wide websites, orga-
nizational capabilities, and institutions. Springer, New
York, 2012. ISBN 978-1-4614-2014-9.
[53] Jeffrey Beaudry. Research literacy : a primer for under-
standing and using research. The Guilford Press, New
York, 2016. ISBN 9781462524624.
[54] Geoff Payne and Judy Payne. Key concepts in social
research. SAGE Publications, London, 2004. ISBN
9781848601574.
[55] John Scott. A dictionary of sociology. Oxford University
Press, Oxford New York, 2009. ISBN 9780199533008.
[56] John Scott. A dictionary of sociology. Oxford University
Press, Oxford, 2014. ISBN 9780199683581.
[57] Glenn Baxter and Panarat Srisaeng. The strategic de-
ployment of the airbus a350-900xwb aircraft in a full-
service network carrier route network: The case of sin-
gapore airlines. Infrastructures, 3(3):25, jul 2018. doi:
10.3390/infrastructures3030025. URL https://doi.
org/10.3390/infrastructures3030025.
[58] Craig Kridel. An introduction to documentary research,
2018. URL http://www.aera.net/SIG013/
Research-Connections/Introduction-to-
Documentary-Research.
[59] Michael Beck. The Sage encyclopedia of social science
research methods. Sage, Thousand Oaks, Calif, 2004.
ISBN 978-0761923633.
[60] Frances Stage. Research in the college context : ap-
proaches and methods. Brunner-Routledge, New York,
NY, 2003. ISBN 978-0415935791.
[61] Zina Leary. The essential guide to doing your research
project. SAGE Publications Ltd, London Thousand
Oaks, California, 2017. ISBN 9781473952089.
49
G. Baxter, P. Srisaeng, G. Wild Qantas Freighter Services and Route Network Design
[62] Glenn Baxter and Panarat Srisaeng. Cooperating to com-
pete in the global air cargo industry: The case of the
DHL express and lufthansa cargo a.g. joint venture air-
line ‘AeroLogic’. Infrastructures, 3(1):7, mar 2018. doi:
10.3390/infrastructures3010007. URL https://doi.
org/10.3390/infrastructures3010007.
[63] Berta Schoor. Fighting corruption collectively : how
successful are sector-specific coordinated governance
initiatives in curbing corruption. Springer VS, Wies-
baden, 2017. ISBN 978-3-658-17837-6.
[64] Mike Allen. The SAGE encyclopedia of communication
research methods. SAGE Reference, Los Angeles, CA,
2017. ISBN 978-1483381435.
[65] Qantas Airways. Positioning for growth and sustain-
ability, 2017. URL http://investor.qantas.
com/FormBuilder/_Resource/_module/
doLLG5ufYkCyEPjF1tpgyw/file/data-
book/2017qantasdatabook.pdf.
[66] Bureau of Transport and Regional Economics. Inter-
national scheduled air transport 2004, 2005. URL
https://bitre.gov.au/publications/
ongoing/files/International_airline_
activity_CY04.pdf.
[67] Bureau of Transport and Regional Economics. Inter-
national scheduled air transport 2005, 2006. URL
https://bitre.gov.au/publications/
ongoing/files/International_airline_
activity_CY05.pdf.
[68] Bureau of Transport and Regional Economics. Inter-
national scheduled air transport 2006, 2007. URL
https://bitre.gov.au/publications/
ongoing/files/International_airline_
activity_CY06.pdf.
[69] Bureau of Transport and Regional Economics. Inter-
national scheduled air transport 2007, 2008. URL
https://bitre.gov.au/publications/
ongoing/files/International_airline_
activity_CY07.pdf.
[70] Bureau of Transport and Regional Economics. Inter-
national scheduled air transport 2008, 2009. URL
https://bitre.gov.au/publications/
ongoing/files/International_airline_
activity_CY08.pdf.
[71] Bureau of Transport and Regional Economics. Inter-
national scheduled air transport 2009, 2010. URL
https://bitre.gov.au/publications/
ongoing/files/International_airline_
activity_CY09.pdf.
[72] Bureau of Transport and Regional Economics. Inter-
national scheduled air transport 2010, 2011. URL
https://bitre.gov.au/publications/
ongoing/files/International_airline_
activity_CY10.pdf.
[73] Bureau of Transport and Regional Economics. Inter-
national scheduled air transport 2011, 2012. URL
https://bitre.gov.au/publications/
ongoing/files/International_airline_
activity_CY11.pdf.
[74] Bureau of Transport and Regional Economics. Inter-
national scheduled air transport 2012, 2013. URL
https://bitre.gov.au/publications/
ongoing/files/International_airline_
activity_CY12.pdf.
[75] Bureau of Transport and Regional Economics. Inter-
national scheduled air transport 2013, 2014. URL
https://bitre.gov.au/publications/
ongoing/files/International_airline_
activity_CY13.pdf.
[76] Bureau of Transport and Regional Economics. Inter-
national scheduled air transport 2014, 2015. URL
https://bitre.gov.au/publications/
ongoing/files/International_airline_
activity_CY14.pdf.
[77] Bureau of Transport and Regional Economics. Inter-
national scheduled air transport 2015, 2016. URL
https://bitre.gov.au/publications/
ongoing/files/International_airline_
activity_CY15.pdf.
[78] Bureau of Transport and Regional Economics. Inter-
national scheduled air transport 2016, 2017. URL
https://bitre.gov.au/publications/
ongoing/files/International_airline_
activity_CY16.pdf.
[79] Qantas Airways. Qantas airways limited strategy
day presentation, 2011. URL http://investor.
qantas.com/FormBuilder/_Resource/
_module/doLLG5ufYkCyEPjF1tpgyw/file/
presentations/qantas-strategy-day-
presentation-2011.pdf.
[80] The Centre for International Economics. Aus-
tralian trade liberalization: analysis of the eco-
nomic impacts, 2017. URL https://dfat.
gov.au/about-us/publications/trade-
investment/Documents/cie-report-
trade-liberalisation.pdf.
[81] International air services. Productivity Commission,
Melbourne, 1998. ISBN 0646335685.
50
G. Baxter, P. Srisaeng, G. Wild Qantas Freighter Services and Route Network Design
[82] David Timothy Duval. Regulation, competition
and the politics of air access across the pacific.
Journal of Air Transport Management, 14(5):237–
242, sep 2008. doi: 10.1016/j.jairtraman.2008.
04.009. URL https://doi.org/10.1016/j.
jairtraman.2008.04.009.
[83] Department of Foreign Affairs and Trade. Status of fta
negotiations, 2018. URL https://dfat.gov.au/
trade/agreements/Pages/status-of-fta-
negotiations.aspx.
[84] Regional Development Department of Infras-
tructure and Cities. Australia’s air services
agreements/arrangements, 2018. URL https:
//infrastructure.gov.au/aviation/
international/agreements.aspx.
[85] Bureau of Transport Economics. The supply of air
freight capacity to Asian markets. Bureau of Transport
Economics, Canberra, 2000.
[86] Department of Transport and Regional Services. Inter-
national air services: a policy statement by The Hon.
John Anderson MP Deputy Prime-Minister and Minister
for Transport and Regional Services. Ausinfo, Canberra,
2000.
[87] Warren Truss. Australia to continue liberali-
sation of international air services agreements,
2006. URL http://parlinfo.aph.gov.au/
parlInfo/download/media/pressrel/
MPTI6/upload_binary/mpti62.pdf;
fileType=application%2Fpdf#search=
%22media/pressrel/MPTI6%22.
[88] Peter Conway. Open for business. Airline Business,
pages 44–46, 2004.
[89] Matt O’Sullivan. Major carriers scrapping
for precious cargo, 2014. URL https:
//www.smh.com.au/business/major-
carriers-scrapping-for-precious-
cargo-20140404-363zt.html.
[90] Air Cargo World. The transformations of qantas
freight, 2013. URL http://aircargoworld.
com/allposts/the-transformations-of-
qantas-freight-6994/.
[91] Qantas Airways. Qantas launches weekly dallas freighter
service, 2016. URL https://www.qantas.com.
au/cargo/pdf/QANTAS_LAUNCHES_DALLAS_
FORT_WORTH_FREIGHTER_SERVICE.pdf.
[92] Qantas Freight. International flight schedule. Qantas
Freight, Sydney, 2017.
[93] Karl L. Swartz. Great circle mapper, 2018. URL http:
//www.gcmap.com/.
[94] Chris Cooper. Oceania : a tourism handbook. Channel
View Publications, Clevedon Buffalo, 2005. ISBN 978-
1873150870.
[95] Christopher Findlay. The trans-tasman single aviation
market. Journal of Transport, Economics and Policy, 30
(3):329–334, 2006.
[96] ICAO. Trans-tasman single aviation market, 2007. URL
https://www.icao.int/sustainability/
CaseStudies/StatesReplies/Trans-
Tasman_EN.pdf.
[97] Douglas G Pearce. CER, trans-tasman tourism and a
single aviation market. Tourism Management, 16(2):
111–120, mar 1995. doi: 10.1016/0261-5177(94)00021-
2. URL https://doi.org/10.1016/0261-
5177(94)00021-2.
[98] Marc Gaudry. Taking stock of air liberalization. Kluwer,
Boston, 1999. ISBN 978-0-7923-8387-1.
[99] Michael Mecham. Australia’s pullout threatens single
market. Aviation Week Space Technology, 19(141):40,
1994.
[100] David Duval. Air transport in the Asia Pacific. Ashgate
Publishing Ltd, Farnham England Burlington, Vt, 2014.
ISBN 9781409454069.
[101] Nicole Felber. Liberalizing Europe’s skies – a fail-
ure? : an analysis of airline entry and exit in the
post-liberalized German airline market, 1993-2006. An-
chor Academic Publishing, Hamburg, 2015. ISBN 978-
3954892693.
[102] .
[103] .
[104] Werner Delfmann. Strategic management in the avi-
ation industry. Kolner Wissenschaftsverlag Ashgate,
Cologne Aldershot, Hampshire Burlington, VT, 2005.
ISBN 9780754645672.
[105] Alessandro Cento. The Airline Industry. Springer-Verlag
Berlin and Heidelberg & Co. KG, Heidelberg, 2009.
ISBN 978-3790825718.
[106] Large widebody freighter selection. Aircraft Commerce,
(51):51–56, 2007.
[107] Glenn Baxter. AERO2426 air cargo management and
operations topic 5 learning guide: aircraft and flight
operations. RMIT University, Melbourne, 2015.
[108] Stephen Shaw. Airline marketing and management. Ash-
gate, Burlington, Vt, 2011. ISBN 978-1409401490.
[109] James Billing. Freighter market outlook, 2016. URL
http://conference.payloadasia.com/wp-
content/uploads/2017/10/TOPIC-1-
James-Billing-Presentation.pdf.
51
